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Abstract
This study analyzes techniques instructor pilots (1Ps) use to facilitate crew analysis and evaluation
of LOFT performance. We analyzed I P facilitation and crew participation for 36 debriefing
sessions conducted at five U.S. airlines. For this analysis we developed arating instrument called
the Debriefing Assessment Battery (DAB) and demonstrated that it can be used reliably. 1P
facilitation skill varied dramatically, suggesting aneed for concrete hands-on training in facilitation
techniques. All measures of crew participation correlated significantly with IP effectivenessin
facilitation. Crews responded to | P guidance but did not |ead their own debriefings. We suggest

ways to improve debriefing effectiveness.
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Facilitating LOFT Debriefings: Instructor Techniques and Crew Participation

Line-Oriented Flight Training (LOFT) provides aircrews the opportunity to practice Crew
Resource Management (CRM) techniques in redistic and challenging simulated flight situations.
How much crewslearn in LOFT and take back to the line dependsin part on the effectiveness of
the debriefing that follows the LOFT (Helmreich & Foushee, 1993). The simulation itself isabusy,
intense experience; thoughtful discussion of the experience helps crews sort out and interpret what
happened and why. The FAA Advisory Circular on Line Oriented Simulation (1990) states that
instructor pilots (1Ps) should lead debriefings in away that encourages crew membersto analyze
their LOFT performance for themselves. Rather than lecture to the crew on what they did right and
wrong, the IP should facilitate self-analysis and self-critique by the crew (Butler, 1993; Hawkins,
1987; Klair, 1997; Smith, 1994). The adult-learning literature suggests that this crew-centered
approach provides deeper learning and better retention (Duvall & Wicklund, 1972: Gow &
Kember, 1993; Jones, 1982; see adso Dismukes, Jobe, & McDonnell, 1997, and references therein).
Crew-centered debriefings may also help crews develop the habit and skill of analyzing their own
CRM performance on the line and conducting their own crew debriefings following line operations
(Butler, 1993).

Although the concept of facilitated debriefingsiswidely espoused in the CRM literature, little
empirical research has examined what actually happens in debriefings. This study addressed five
major questions:

1) To what extent do | Ps attempt to facilitate crew participation and self-anaysisin LOFT

debriefings?

2) What techniques do | Ps use to facilitate, and how effective are these techniques?

3) How much variation occurs among | Ps and among airlinesin the conduct of debriefings?

4) What isthe character of crew participation, especialy in terms of analyzing and evaluating

their own performance?

5) Isfacilitation a viable approach to encouraging crew participation and self-analysis?
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Method

Participants and Procedures

We observed, made audio recordings from, and later transcribed the debriefings of 36 U.S.
airline crews who were completing their annual recurrent LOFT training between June 1994 and

May 1995 (Dismukes, et a., 1997). The crews were from five large, well-established international

companies; four were passenger airlines and one was a cargo company?. Theletter codesV, W, X,
Y and Z were substituted for airline namesin the data, and all referencesto individuals and airlines
were deleted. The number of crews observed at each airline ranged from four to nine (Table 1).
Twenty-five of the 36 were two-person crews, and 11 were three-person crews.

We interviewed training department managers and | Ps for general comments about LOFT
debriefing and IP training. The airlines preexisting training schedules for the period of data
collection determined the selection of |Ps and crews. The observed debriefings represented all or
most of the fleets operated by each airline, and at least one LOFT simulation of each scenario flown
in each fleet was observed. We generally observed one debriefing per |P and crew; however, for the
purpose of comparison, we observed four of the instructors debriefing a second crew. Each IP and
each crewmember gave permission for their debriefing to be observed and audiotaped. After each
debriefing the IP rated the crew's CRM performance and technical performancein the LOFT on
five-point scales ranging from poor (1) to exemplary (5).

Measures

Descriptive measures. The descriptive measures discussed in this paper are grouped into three

categories: LOFT Ratings, Participation Measures, and Discussion Topics (Table 2). LOFT

Ratings are the I P ratings of crew performance in the LOFT. Participation Measures include ten

1 Our findings may not be representative of smaller, regional, or newly-started airlines, especialy
those still developing CRM and LOFT programs. Also, severa airlines have recently started
upgrading their facilitation training for instructors, partly in response to the preliminary reports of

this study.
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variables which characterize the nature of IP and crew participation. Discussion Topics include nine

variables which characterize the content of 1P and crew discussion.

Debriefing Assessment Battery (DAB). We developed a battery with which to assess |P and

crew participation in the debriefing (Appendix). The battery was devel oped from alonger version
previously described in Dismukes, et d., 1997. A secondary purpose for devel oping the short form
of the battery was to provide an instrument that could be used in laboratory and field settings for
either research or training.

Five of the eight I P battery items address how the | P conducts the debriefing and uses
facilitation techniques; the other three items concern the content on which the instructor focuses.
Three of the six crew items concern the content of crew discussion; the other three items concern
the character of crew participation. Each item is rated on a seven-point Likert scale ranging from
poor (1) to outstanding (7). TheIP Overall Score isthe average of the scores on the eight IP items
and the Crew Overall Scoreisthe average of the six crew items. The IPitems and the crew items
correspond to the objectives of debriefing stated in AC 120-35B (FAA, 1990) and the concepts of
facilitation and adult learning (Dismukes et a., 1997).

Two raters scored the debriefings after listening to the audiotapes without pausing. While
listening to the audiotapes, raters read the debriefing transcript to clarify indistinct utterances but did
not preview the transcript or review it afterwards. Each audiotape was heard twice; the first pass was
used to score the eight 1P items and the second pass was used to score the six crew items.

Two raterstrained and then independently rated 13 tapes. Interrater reliability (Pearson correlation
coefficients) for these 13 tapes ranged from .56 to .99 for 1P items (.89 for overall score) and
ranged from .69 to .99 for crew items (.99 for overall score). One rater then coded an additional
seven tapesfor atotal of 20. After an interval of 18 months the rater repeated the rating of four
audiotapes. Retest reliability of instructor items ranged from .64 to .99 (.99 for overall score) and
ranged from .33 t0 .98 for crew items (.91 for overall score). The rater then coded the remaining 16

tapes. The DAB data reported below are the ratings of the 36 audiotapes by that rater.
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Results
Genegral Observations

At al five airlines most debriefings did not occur immediately after the LOFT. Instead, after a
short break, the IP and crew first returned to the simulator to conduct about two hours of practice
maneuvers as rehearsal for the proficiency check that would follow the next day. A few IPs,
apparently on their own initiative when scheduling allowed, reversed the order so they could debrief
the LOFT first.

At al airlines most debriefings followed the same general format. The IP gave either avery

short introduction or none at all2 and then led a discussion of segments of the LOFT in
chronological order. Rarely did the IP engage the crew in setting an agenda for discussion, athough
some IPsinvited general comments on the LOFT before starting discussion of specific segments.
|Ps from the four airlines with video equipment generally used a video segment to begin the
discussion of related portions of the LOFT. The average duration of the debriefings was 30.7
minutes, with arange of 8 to 82 minutes.

Descriptive Data

For the sake of brevity, data are collapsed across airlines and across two and three person crews,
except for variables for which significant differences occurred.

| P ratings of crew performance. Ratings averaged 3.6 (SD = .90) for CRM and 3.5 (SD =.89)

for technical on the 1 to 5 scale. Duration was negatively correlated? with | P ratings of crew CRM
performance (r = -.49, p < .01) and technical performance (r = -.39, p < .05) and positively

correlated with the proportion of 1P words directed to negative aspects of crew performance or ways

2 Typically, before the LOFT the IP conducted a 90 minute briefing that reviewed awide range of
topics and activities that took place in the two-day session of which the LOFT was a part. We did
not collect data from these briefings but observed about a dozen. All of the IPs mentioned that a

debriefing would occur but only one described in detail how the debriefing would be conducted.

3 Spearman coefficients were used for all correlations.
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to improve (r = .51, p <.01). This suggests that I1Ps spent somewhat more time with crews whose

performance in the LOFT was problematic.

Participation Measures. On average, | Ps talked4 much more than any of the crewmembers; with

two-person crews | Ps talked more than the Captain (CA) and First officer (FO) combined (Table
3). However, individual |Ps differed substantially; for example, the percentage of talking by 1Ps
with three-person crews ranged from 17 to 87%. CAstalked dightly more than FOs in two-person
crews, but in three-person crews the amount of talking by CAs and FOs was nearly identical. Flight
engineers (FEs) talked less than CAs or FOs, but none of the differences between crewmembers
were statistically significant®.

To examine the amount of discussion directly between crewmembers, we analyzed sequences of
crew utterancesin blocks, each block beginning with the first crew utterance after an | P utterance
and continuing until the | P spoke again. These blocks were mostly very short; 80% of them
consisted of only one utterance by a crewmember before the IP spoke again; thus, in these blocks

there was no verbal crew interaction at al. Eleven percent of the blocks contained only two crew

utterances and 8% of the blocks contained three or more utterances by crewmembersS.

Most | Ps asked alarge number of questions, averaging 48 (SD = 23) per hour among two-
person crews and 59 (SD = 65) per hour among three-person crews. Sixty percent of these
guestions were directed to specific crewmembers in two-person crews and 54% were directed in
three-person crews.

Thirty-three percent of crew utterances were responses to | P or crew questions, 30% were
substantive statements that added content to the discussion, 30% were non-substantive statements,
most of which involved maintenance of discourse (e.g., “I see what you mean”), and 7% were

guestions. The distribution of words (percent of al crew words) among these categories was:

4 Percentage of all group words uttered by each participant.
S This paper uses argjection criterion of .05 throughout.

6 Roundoff accounts for one percent.
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responses, 44%; substantive statements, 45%; nonsubstantive statements, 7%; and questions, 4%.
Thirty-one percent of crew questions were “ proactive’ (addressed debriefing content, raised
new issues or brought new information into the discussion); the remainder involved discourse

mai ntenance or were extraneous.

Content of discussion. We considered utterances to address CRM if they involved any of the
topics listed in AC 120-51B, Crew Resource Management Training (FAA, 1995) and to address
technical issuesif they involved techniques of flying, navigation, or systems operation. Many
utterances involved some combination of CRM and technical issues. We arbitrarily coded
utterances as CRM if 2/3 or more of the words pertained to CRM topics, Technical if 2/3 or more
of the words pertained to technical topics, and Mixed if the mixture was between 1/3 and 2/3. The
average percentage of words directed to CRM by IPs varied from 19 to 64, with significant
differences among the airlines (Table 4). The average percentage directed to CRM by crewsvaried
from 25 to 68, aso with significant differences among airlines. However, when CRM and Mixed
scores are added together, the differences among airlines are substantially less. At al five airlines
the percent of crew words directed to CRM + Mixed topics was substantially greater on average
than the percent directed to Technical topics. The percent of |P words was aso substantially
greater at four of thefive airlines.

Discussion of crew performance. On average, 41% of |P words and 52% of crew words were

directed to the performance (CRM, technical, or both) of the crew inthe LOFT (Table 5). IPs
devoted substantially more discussion to positive aspects of crew performance than to negative
aspects or ways to improve performance. Most of the crews words concerning performance were
neutral descriptions of what they did, with much less discussion of positive aspects, negative
aspects, or ways to improve.

The percentages of crew words were correlated to the percentages of |P words directed to
discussion of CRM topics (r = .76, p<.01), technical topics (r = .85, p<.01), positive aspects of
performance (r = .35, p<.05), negative aspects of performance (r = .61, p<.01), and waysto improve

performance (r = .67, p<.01).
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Debriefing Assessment Battery

The item Explains the Debriefing Process scored significantly lower than the other IP items.

|Ps of three-person crews scored significantly higher? than IPs of two-person crews for the items
Encourages Crew Analysis Encourages Crew Evaluation, Use of Questions, and Overall Score
(Table 6). The average Overall Scorewas 3.0 for |Ps of two-person crews and 4.0 for 1Ps of three-
person crews. (The midpoint of the scale, Adequate, is 4.0). Three-person crews scored
significantly higher than two-person crews on all items except Analyze in Depth and Respond in
Depth, and these two items showed the same trend (Table 7). The average Overall Scorewas 3.1
for two-person crews and 4.4 for three-person crews. The item Interact with Each Other scored
lower than other crew items, however the differences were not significant except between Interact
with Each Other and Focus on CRM, the highest scoring item.

Very few of the differences between airlines on the DAB itemswere statistically significant.
Among IPitems Airline Y scoreswere significantly higher than Airline Z scores on Explains
Debriefing Process and higher than airline W scores on Use of Questions. Among crew items
AirlineY scores were significantly higher than Airline W items on Evaluate Performance, Respond
in Depth to Questions and Overall Score

Battery correlations. All IP items except Use of Slence were significantly correlated with severa

crew items, and all crew items were significantly correlated with severa IPitems (Table 8). The
crew item Analyze in Depth was most strongly correlated with the | P items Encourages Crew
Analysis(.72) and Overall Score(.72). Theitem Evaluate Performance was most strongly
correlated with Encourages Crew Evaluation (.57) and Encourages Crew Analysis(.55). Focus
on CRM was most strongly correlated with P Focus on CRM (.72), Use of Questions (.70), and IP
Overall Score(.73). Proactive Participation was most strongly correlated with Focus on Crew

(.50) and IP Overall Score (.48). Respond in Depth wasmost strongly correlated with Use of

7 Significance was examined by t-test of the means of the combined airline scores. ANOVA could

not be used because some cells from three of the airlines contained no sample or only one sample.
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Questions (.62). Interact with Each Other was most strongly correlated with Encourages Crew
Evaluation (.47), Focus on Crew Participation (.43) and Overall Score(.43). Crew Overall Score
was most strongly correlated with Use of Questions (.68) and IP Overall Score (.68).

The average of the intercorrelations among the eight | P items was .56 (range: .08 to .88), and

the average of the intercorrelations among the six crew items was .59 (range: .37 t0 .77).

Discussion

Large differences occurred within each airline for most 1P and crew variables. Substantial
differences also occurred between airlines in average values for some variables, though few of these
differences across airlines were statistically significant (one major exception is emphasis on CRM,
discussed below). The large variability among |Ps and the relatively small sample size preclude
conclusions about differences among airlines from these data. The large variability among IPs at
each airline has major implications for standardization and training (discussed below).

On severa occasions crewmembers spontaneously mentioned that they had trouble
remembering relevant aspects from the LOFT. The common practice of delaying the debriefing two
hours or more until after the maneuver practice may have contributed to this memory difficulty.
Performing the practice maneuvers before the debriefing, in the same cab as the LOFT and under
similar conditions, islikely to interfere with the memory of the preceding LOFT. Unfortunately, we
have no data addressing this issue, but suggest that it deserves empirical study.

| P Facilitation and Crew Participation

Most I Ps talked substantially more than any of the crewmembers. In many cases the IPs talked
more than all the crewmembers combined. Discussion typically revolved around the IPS' questions
and comments. Back and forth discussion among crewmembers was quite limited, and
crewmembers asked few questions.

Most IPs asked alarge number of questions, almost a question per minute on average. Most
crewmembers responded readily to questions, however, crew responses and self-initiated statements
tended to be brief. Long, probing, or deeply analytical utterances were rare.

One might wonder if the percent participation by the IP might be driven by the crew; an IP
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might be forced to do more of the talking if he or she tried unsuccessfully to induce the crew to
participate. However, the data suggest thisis not the case: percent participation by IPswas
significantly negatively correlated with al eight of the IP items on the battery (average correlation
with itemswas .57). Thus, for example, IPswho talked alot were less likely to use questions
effectively.

The data suggest that the character of crew participation in many debriefings was not optimal
for learning and retention. Average crew scores on the DAB itemsfell around the midpoint of the
scale (*adequate”) or below. We designed the crew items of the DAB on the premise that
experienced pilots would learn best by analyzing the situations that confronted them in the LOFT,
evaluating their performance, and interacting directly with fellow crew members (FAA, 1990).
Direct interaction among crewmembers may have several benefits: it puts greater responsibility on
the crew, which may enhance the depth of what they learn; and it provides them with an opportunity
to practice debriefing as they would conduct it ontheline. Also, 1Ps sometimes note that pilots will
accept an observation from afellow crewmember more readily than from an IP. To varying degrees,
the IPsled the crews through analysis and evaluation in a step by step fashion, and the crews
undoubtedly benefited, but their participation was limited in depth and more reactive than proactive.

We interpret the combined descriptive and DAB data asindicating that 1Ps attempted to elicit
crew participation but retained moment-to-moment control of the discussion, rather than attempting
to assist the crew conduct their own debriefing. Some IPs may have felt that it was appropriate or
necessary to keep close control of the discussion. Facilitating crew discussion takes longer than
lecturing to the crew, and some of the |Ps may have been responding to time constraints. Other 1Ps
might not have realized that they were dominating the discussion or might not have known how to
get the crew to take amore proactiverole.

The DAB scoresrevea that some | Ps used facilitation effectively. However, most I Ps,

especialy those with two-person crews, showed substantial room for improvement in use of
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facilitation techniques8. Our subjective observations are consistent with the DAB data. The most
striking deficiency was that most IPs failed to explain to the crew at the beginning of the debriefing
how the debriefing would be conducted, what role the IP would play, and what the crew was
expected to do. Even if IPs discuss the debriefing process during the pre-LOFT briefing, it is
important to begin the debriefing with an explicit reminder of how it will be conducted. Other
common mistakes included failing to pause (use silence) when the crew did not respond
immediately to questions, keeping the discussion centered on the IP instead of encouraging the
crew to interact with each other, making long soliloquies, evauating crew performance before
iciting crew self-evauation, failing to push beyond superficia description of events, and not
getting the crew to analyze why things went well.

Clearly, these debriefings were not led by the crews. It is not certain how effectively the crews
might have led their own debriefings had they been charged to do so by the IPs. However, beyond
the issue of who should lead the debriefing, it is clear that |Ps substantially influenced the amount
of crew participation and the focus of the crew’sremarks. The six crew items on the DAB were
moderately to highly correlated with IPitems. Nearly half of the variance of the crew Overal Score
can be accounted for in terms of 1P use of facilitation techniques. These data support the argument
that facilitation is an effective way to encourage and guide crew participation in debriefing.

Effects of Crew Position and Crew Size

Percent participation by CAs and FOs was quite similar, although CA participation was slightly
higher in two-person crews. FE participation was substantially less than that of CAsand FOs,
however only the latter difference was statistically significant. If airlines desire equal participation
from FEs, |Ps may need to pay specia attention to dliciting their participation.

The combined participation of three-member crews was greater than the combined participation

8 Our subjective impression isthat the IPs' traditional instructional skills were quite high: their
technical knowledge, people skills, and commitment were clearly very strong. Thustheissue

seemsto be IP training in facilitation, discussed in alater section.



Facilitating LOFT Debriefings 13

of two-member crews. The participation added by the FE in three-person crews was compensated
for by acorresponding decrease in | P participation, rather than by decreased participation by CAs
and FOs.

Three-person crews scored significantly higher than two-person crews on most DAB items.
The reason for this difference is not clear, but it might be partially accounted for by the greater
combined participation of the three-person crews. In scoring the crew items the two raters attempted
to respond to both the quality of discussion involving each item and the amount of discussion per
unit time. The greater participation by three-person crews would increase the amount of crew
discussion measured by each item, other things being equal. This interpretation is supported by
significant correlation of each crew item with the descriptive variable percent crew participation
(average correlation was .64).

Another potential explanation is that the nature of crew dutiesin three-person cockpits may lead
them to interact with each other more than two-person crews do. For example, in trouble-shooting
abnormal situations, CAs often work the problem with the FE while the FO flies the airplane.
Three-person crews might carry this habit of verbal interaction over into the LOFT debriefing.
Also, having three crewmembers changes the dynamics of discussion in the debriefing and affords
more opportunities for crew interaction.

IP scoresfor several DAB items were aso significantly higher with three-person crews. It may
be that these IPs took advantage of the greater level of crew participation and interaction to play a
less dominant role.

Content of Discussion

Large, Statistically significant differences occurred among the airlines in the percent of
discussion scored as CRM, however when the categories CRM and Mixed were added together the
differences among airlines were much smaller. It is appropriate to discuss CRM and technical
issuesin an integrated manner so that crews come to understand CRM not just as an abstraction but

as apractical approach to managing tasksin line operations. On average, at al but one of the
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airlines, the CRM + Mixed categories occupied substantially more of the discussion than did the
Technical category, which is consistent with the goals of LOFT

At each of the five airlines very large differences occurred among IPsin emphasis on CRM;
at oneairline, for example, CRM + Mixed ranged from 30 to 94% of IP words. In some cases the
IP may have emphasized technical issues because of inadequaciesin the crew’ s technical
performance, however even in such cases it seems inappropriate to spend only afew minutes
discussing how CRM or the lack of CRM affected the flight.

Discussion of crew LOFT performance was emphasized in most debriefings, averaging about
half of IP and crew words. Thisfigure was fairly consistent across airlines. A large portion of 1P
comments on performance were positive, and thisis consistent with the objective of reinforcing the
crews with positive feedback. In contrast, IPs and crews directed only a small percentage of their
discussion to problematic aspects of crew performance or ways to improve performance, even
though 1Ps tended to hold longer sessions for crews who did not perform aswell. Thislack of
emphasis on ways to improve seems inconsi stent with the objectives of LOFT.

The content of | P utterances correlated significantly with the content of crew utterances.
Although correlation does not indicate causality, our subjective impression is that the IPs
predominantly drove the content and emphasis of the debriefing. Thisimpression is supported by
the pattern of discourse, discussed above.

Duration of Debriefings

Most debriefings were fairly short, 31 minutes on average, including time spent watching videos
(typically about 1/3 of the total session was spent watching video segments). Half-hour sessions
allowed group discussion of only afew examples of crew performance, and often did not provide
adequate time for in-depth analysis. Given all that occursin atypica two-hour LOFT and the
importance of deep analysis of what happened and how the crew managed the situations
confronting them, it seems highly desirable to spend more than 31 minutes on debriefing. Although
these data do not indicate what duration would be optimal, a thorough discussion was often

accomplished in debriefings lasting about an hour. Obvioudly, airlines must consider cost-benefit
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tradeoffsin the amount of time scheduled for debriefing. IPs do need to vary the length of the
session according to the training needs of the crew, but the 10-fold range of duration observed in
this study is clearly problematic.

Duration of debriefings correlated negatively with IPs’ ratings of crew CRM and technical
performance, suggesting that | Ps spent somewhat more time with crews they perceived to have more
problems. During interviews after debriefings, some IPs indicated that they found less to discuss
with acrew that performed well and that they wanted to avoid criticizing good performance. We
suspect this attitude may shortchange high performing crews, since analyzing why things went well
could help them distinguish the factors and behaviors that led to success. Explicitly discussing what
makes certain behaviors effective may help crews apply these behaviors more successfully on the
line, even in difficult situations such as incompatibility with fellow crewmembers. Even high-
performing crews need a chance to practice the skill of self-debriefing.

Debriefing Assessment Battery

The audiotapes were considerably lessintelligible than the actual debriefings because the tapes
lack some of the audio cues (e.g., 3D localization) and all of the visual cuesthat aid speech
comprehension. To enable reliable assessment of |P or crew performance in a single pass through
the audiotapes without pausing, we had the raters follow the tapes with the written transcripts
(without preview or review). Although this arrangement obvioudly differs from using the battery in
afield setting, the level of difficulty for the rater may, arguably, be roughly comparable. Guy Smith
and Tony Sasso, who are conducting afield evaluation of the battery at Northwest Airlines, have
been ableto rate I P facilitation of live debriefings reliably with the battery (personal communication,
1998).

Intercorrelations among 1P items and among crew items ranged from low to high. Two
possibilities might account for these intercorrelations: (1) For some pairs of items the behaviors
measured inherently overlap to some degree; for example, using questions is one of the ways IPs
focus crews’ attention on CRM. However, other pairs of items do not overlap; for example, it

would be hard for raters to confuse explaining the debriefing process with use of questions. (2) In



Facilitating LOFT Debriefings 16

this particular data set the independent variables measured by the battery items may covary asa
function of some underlying variable. This might occur if 1Ps tended to either grasp and accept the
fundamental concepts underlying facilitation or fail to grasp or accept those concepts. Crew
behaviors might also have covaried as afunction of how well they grasped their role and because of
the influence of 1P behaviors.

Use of Slence wasthe only IP item not significantly correlated with severa crew items. Raters
found thisitem more difficult to score than other items, and in seven of the 36 debriefings thisitem
was not scored because the crews quickly filled in silences. Our subjective impression is that
silence can be an effective facilitation tool, thus it may be worthwhile to revise thisitem to make it
easier to score.

Implications for Training

The uniformly low IP scores on Explains Debriefing Processindicate that thisisan areain
which IPs have not been adequately trained. It seems amatter of common senseto tell crews

explicitly what is expected of them. What the IP saysin the introduction and how he or she saysit

sets the tone for the entire debriefing®. A good introduction is easy to provide; thus, training
departments may be able to improve crew participation with relatively little effort by emphasizing
thistopic to IPs. Ideally, the introduction should describe how the debriefing will be conducted,
explain how the crew is expected to participate and what the IP' srole will be, and provide an
explicit rationale for the benefits of crew-centered debriefings.

The wide variability of 1P effectivenessin facilitation and emphasis on CRM and crew
participation suggests that the airlines face an issue of standardization and quality control of
debriefings. Although we did not collect data on instructor performance other than use of
facilitation, the great majority of 1Pswere clearly highly competent technically, were conscientious,

and displayed strong interpersonal skills. All seemed comfortable with and committed to the

9 Sandy L ozito pointed out to us that this may be analogous to Ginnett’s (1987) finding that what

the CA says when first meeting the crew in line operations strongly influences team formation.
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concepts of CRM. Thus, the variability may reflect inadequate training of 1Ps in the techniques of
facilitation. Unfortunately, we have no data on the amount and content of training individual 1Ps
received. When interviewed, severa 1Ps spontaneoudly volunteered that they did not feel adequately
trained to facilitate. Facilitation, especialy because it departs radically from the instructional

techniques traditionally used in aviation, requires hands-on training in which | Ps observe expert

facilitators, practice facilitating, and receive feedback10,

| Ps sometimes mistakenly assume that using facilitation requires relinquishing their role as
teacher in the debriefing. This misunderstanding may arise because in some business settings,
facilitators lack the deep subject matter expertise of the group members; in these settings the
facilitator is primarily concerned with maintaining a process that will enable the group to work
together effectively. In contrast, the LOFT |P has deep subject matter expertisein both technical and
CRM matters; furthermore, from his or her position in the ssmulator cab the IP can see things
happen in the LOFT that the crew are unable to observe. This expertise and these observations play
an important role in the debriefing. |Pswho are effective facilitators learn how to integrate their
observationsinto group discussions in which the crewmembers are full participants.

These findings also suggest that the frequently expressed goal of having crews debrief
themselves, using the IP as aresource, though worthwhile, israther idealistic. Only one of the IPs
observed attempted to have the crew lead their own debriefing. Though that debriefing was one of
the better onesin terms of the level of crew participation, the crew only partially understood what
constituted a good debriefing and needed considerable help

The importance of crews participating substantialy in LOFT debriefingsis widely recognized.

Some authors have gone beyond this principle to argue also that the crews themselves should lead

10 We have recently published atraining manual that describesin detail specific facilitation
techniques, how to integrate these techniques in the debriefing, and ways to avoid common
facilitation mistakes (McDonnell, Jobe, and Dismukes, 1997). Also see the facilitation method
developed by Klair, 1997.
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the debriefings, using the I P as aresource (see, for example, Butler, 1993). Only one of the IPsin
our study attempted to have the crew lead the debriefing. Although that debriefing was one of the
better onesin the level of crew participation, the crew only partially understood what congtituted a
good debriefing and needed considerable help. Before crews can debrief themselves, they must be
taught how to conduct a debriefing; this could be the subject of classroom training that precedes the
LOFT. Thisclassroom training might include videos of crews debriefing themselves effectively
and provide crews opportunities to practice debriefing.

With the one exception noted above, the debriefings we observed revolved around the IP' s
guestions and comments, even when the | P used facilitation techniques effectively to dlicit crew
participation. Isit better for the IP or the crew to lead the discussion? No data exist to answer this
guestion. Also we are not aware of any model that explicitly describes how a crew should conduct
adebriefing. Leading the discussion provides the IP greater moment to moment control of content,
and still permits using facilitation to elicit substantial levels of crew participation. On the other
hand, crews may learn more from questions they pose themselves, and taking more responsibility
for the LOFT debriefing may encourage crewsto debrief themselves on theline. Thisissue
deserves further exploration.

Redligticaly, many crews may not yet have the skills and motivation to lead their own
debriefings without substantial assistance from the IP, however this situation might change over
timeif 1Ps consistently encourage crews to take a proactive role in debriefing their own LOFT and
to consider the benefits of debriefing after line operations.

At the current state of industry practice, IPs who attempt to encourage crews to self-debrief, or
to at least take greater responsibility for the direction of the debriefing, will encounter widely
varying levels of crew responsiveness. McDonnell, Jobe, and Dismukes (1997), drawing upon a
concept expressed by Continental Airlines (1992), suggest that facilitation can be conducted at
levels ranging from low to high, depending on the level of initiative and the self-debriefing skill of
the particular crew. In the highest level of facilitation the | P assists the crew in their own analysis,

blending his or her own observations into the group discussion. In low-level facilitation the IP leads
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the debriefing, directs the crew's attention to critical issues, and may need to lecture to insure points
are understood, but the IP still attempts to foster as much self-analysis as possible.

It has been amatter of faith among training departments that facilitation is an effective tool to
encourage crewsto analyze their performance in LOFT adong CRM dimensionsin away that will

benefit them in line operations. This study provides empirical evidence that thisfaith is correct.

Conclusions and Recommendations

The DAB can be used to assess | P facilitation and crew participation reliably and has potential
for usein field settings by airline personnel. Thisis a substantial advantage over measuring
descriptive variables, which requires atedious amount of data reduction from audiotapesin the
laboratory.

The following conclusions and recommendations address the specific questions posed at the
beginning of this paper and reflect both the objective data and our subjective impressions.

1) Most instructors attempted to facilitate crew participation, but their success ranged from very
good to poor.

2) IPs used questions as their primary tool to elicit crew participation and guide the content of
discussion. IPs used other facilitation techniques less frequently but significantly influenced crew
participation when they did. The content of crew discussion was strongly driven by the content on
which the I Ps focused.

3) Within each of thefive airlines, instructors varied widely in their conduct of debriefings,
especialy in terms of emphasis on CRM, emphasis on crew participation, and effectivenessin
facilitation. This suggests a need for better standardization within companies. The great variability
within individual airlines made it difficult to determine whether real differences occur among
airlines.

4) Crewsdid not lead their own debriefings, but did participate actively. The concept of having
crews debrief themselves using the | P as a resource may be unrealistic at present, deserves further
explanation. The 31-minute average for debriefingsin this study limited the depth and range of
analysis of the LOFT. Crewswould probably learn more from the LOFT with alonger debriefing;



Facilitating LOFT Debriefings 20

however thisissue involves cost-benefit tradeoffs that can only be evaluated by the airlines
themselves.

5. This study provides empirica evidence that facilitation works. IPswho facilitated effectively
elicited more participation and deeper analysis by crewmembers than did a substantial number of
IPswho did not use facilitation effectively. Airlines would benefit by giving IPs explicit, hands-on

training in facilitation, followed up with mentoring.
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Appendix
Debriefing Assessment Battery - Short Form

Directions:

Use the scale below to rate the IPs and crews on each of the following elements. If a particular
item does not apply to the IP being rated (e.g., no need to pause or rephrase questions because
crew always answers right away), skip that item and divide the total IP score by the actua

number of items scored.

Needs

Poor Marginal | mprovement Adequate _Good Very Good Outstanding

1 2 3 4 5 6 7

| P Facilitation:

IP Facilitation is a summary of the strategies and techniques | Ps use to guide the debriefing
session. The two main goals of the debriefing session are to 1) get the crew to perform an in-depth
analysis of the situation that confronted them, how they understood and managed the situation, the
outcome, and ways to improve, and 2) get the crew to participate in aproactive, rather than reactive,

manner in which they initiate discussion and elaborate beyond the minimal.

Clarifies up front that the goal isfor the crew membersto give their own in-depth analysis

and evaluation, initiating their own discussion rather than merely responding to the IP, and

clarifiesthat the IPsroleisto facilitate their discussion. Explicitly statesthe rationalefor

this approach.
Encourages crew to analyzein depth, including the situation that confronted them, what

they did to manage the situation, and why they did what they did
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Encourages crew to evaluate their performance and, if appropriate, discuss waysto improve
__ Encourages crew to explore CRM issues, how CRM affected their LOS performance,
and/or how CRM affects line operations
K eeps focus on crew rather than IP by using techniques such as active listening*,
following up on crew-initiated topics, and encouraging crew to address each other
Asks questions (as necessary) to introduce issues, €licit crew participation, and evoke deep
analysis
_ Allowsat least 3 seconds of silence after 1P questions and crew comments to allow crew to
formulate thoughtful responses and encourage continued crew discussion and in-depth
analysis. If necessary, rephrases questions to avoid answering for crew.
Refrains from lecturing to crew or analyzing or evaluating crew performance without
attempting to dicit substantial analysis and evaluation by the crew (unless absolutely

necessary because crew will not participate or cannot grasp an essential concept)

Total score

Final | P score (Total score + number of items scored)

* Can range from simple acknowledgment such as "uh huh" to reflective listening in which 1P

repeats or rephrases what crew member said to encourage crew to elaborate
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Crew Participation:

Crew participation measures the degree to which 1) the crew performs an in-depth CRM analysis
and evaluation of the situation that confronted them, how they understood and managed the
situation, the outcome, and ways to improve, and 2) the crew participates in a proactive rather than
reactive manner, initiating discussion, interacting with each other, and elaborating beyond the
minimal. Note that crews should be rated on how well they actually performed on these dimensions,

even if poor crew participation was due to the | P hindering their participation.

__ Peformin depth analysis of the situation that confronted them, what they did to manage
the situation, and why they did what they did
Evaluate their performance as a crew and, if appropriate, ways they might improve
_ ExploreCRM issues and how they affect LOS outcomes and/or line operations
__ Behaveinapredominantly proactive rather than reactive manner, initiating dialogue rather
than just responding to I P questions
__ Gobeyond minimal responsesto I P questions

Interact with each other rather than only with the IP

Total score

Final Crew score (Tota score + number of items scored)
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TABLE 1
Number of Debriefings Observed and Analyzed

AirlineV AirlineW Airline X AirlineY AirlineZ Total

2-person 6 0 5 5 9 25

3-person 2 4 0 4 1 11
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TABLE?2

Descriptive M easures

LOFT Ratings

IP Rating of Crew's CRM Performancein LOFT (1 to 5 scale)

IP Rating of Crew's Technical Performance in LOFT (1 to 5 scale)

Participation Measures

Duration of Session

Percentage of Participation (CA, FO, FE, IP)

Percentage of Crew Utterances Coded as Questions, Responses, and Statements
Percentage of Crew Words Coded as Questions, Responses, and Statements
Percentage of Crew Questions Coded as Proactive

Number of 1P Questions Per Hour

Percentage of |P Questions directed to specific crew members

Discussion of Crew Performance Content of Discussion

% Words Positive (Crew, |P) % Words CRM (Crew, IP)

% Words Improve (Crew, |P) % Words Technical (Crew, |P)

% Words Negative (Crew, |P) % Words Mixed (Crew, IP)

% Words Neutral (Crew, IP) % Words Non-specific (Crew, I1P)

% Words Performance (Crew, IP)
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TABLE 3
Participation in Debriefing

(percent of al group words uttered by each participant)

IP CA FO FE
2 Person Crews 61 (15)2 21 (7.8) 18 (9.7) _
3 person Crews 49 (20) b 20 (9.9 19 (13) 13(7.8)

A ngtructor> captain, first officer (p<.001); b |nstructor> captain, first officer, flight engineer
(p<.001).
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TABLE4

Content of Debriefings (percent of words)

Mean (SD)
AirlineV  AirlineW  AirlineX AirlineY AirlineZ  Combined
(n=8) (n=4) (n=5) (n=9) (n=10) (n=36)
Instructor
CRM 32 (25 19 (15) 27 (13) 56 (13) 64 (17) 45 (24)
Technical 5 (14 13(1)) 3B (10) 8187 10 (15 16 (15
Mixed

24(86) 33 (13) 98(16) 56(53) 62(83) 14 (14

Non-specific 55 (19) 34 (12)  26(76)  30(68) 20 (10) 25 (10)

CRM + Mixed 56 (20) 52 (8.0) 36 (9.6) 62 (12) 70 (17) 58 (18)¢
Crew
CRM 25 (12) 25 (17) 36 (20) 68 (13) 68 (19) 49 (25)°
Technical

21 (11) 10(42)  23(86) 56(53)  69(10) 12 (11)
Mixed 38 (13) 46 (12)  88(10) 11 (10) 14 (12) 21 (18
Non-specific 16 (17)  18(46) 32 (14)  16(74) 12 (13) 17 (12

CRM + Mixed 63(15)  71(6.8) 45 (20) 79 (11) 82(21)  71(20)

Note. Differences found among airlines were determined by one-way ANOVA, Bonferroni post-
hoc tests: 2Y>W; Z>V W, X. PX>Y Z.V>Y Z; WaXY ,.Z. 9 Z>X .. Y>SV W X; Z>V W X. V>Y Z;
X>Y,Z. V>X\Y,Z, W>XY Z." X>Z. " Y>X; Z>X.
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TABLES

Discussion of Crew Performance

Mean (SD)

% of |P words % of crew words

Positive aspects 18.0 (12.0) 8.0 (9.6)
Negative aspects 3.2(5.5) 5.9 (6.7)
Waysto improve 4.1 (4.6) 4.8 (6.1)

Neutral description 17.0(9.5) 33.0(19.0)

Performance total 41.0 (15.0) 52.0 (21.0)
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TABLEG

Instructor DAB Scores

Mean (SD)
[tem Crewsize | AirlineV AirlineW AirlineX AirlineY  AirlineZ Combined
Explain debriefing 2 1.8 (.45) 1.3 (.58) 35 (1.6) 1.8 (.83) 21 (13)*
process 3 NA® 1.8 (1.5) 3.3(15) 2.4 (1.6)
Encourage crew 2 2.8 (2.2) 32 (16) 32 (18 24 (17 28 (17
analysis 3 55 (.70) 3.0 (1.8 45 (1.3) 4.1 (1.7)
Encourage crew 2 25 (1.7) 30 (16) 28 (1.3) 24 (1.2 26 (14
evauation 3 55 (.71) 35 (1.3 5.0(.82) 45 (1.3)
Focuson 2 25 (1.5 34 (1.3) 44 (21) 40 (23 36 (19
CRM 3 40 (1.4) 35 (1.3 5.3 (.96) 4.3 (1.3)
Focus on crew 2 3.2 (2.5) 30 (19 36 (18 28 (15 31 (18
participation 3 3.0 (0.0) 35 (24 55(1.3) 4.2 (1.9)
Use of 2 3.0 (1.9 30 (19 38(16) 33 (14 33 (16
guestions 3 40 (1.4) 33 (1.5 5.8 (.50) 44 (2.2)°
Use of 2 25 (1.9 45 (1.3) 46 (1.3) 43 (15 4.0 (1.6
slence 3 3.0 (0.0) 40 (4.2 4.0 (1.9 3.9 (2.0
Refrain from 2 3.0 (2.4) 28 (19) 36 (15 28 (15 3.0 (18
lecturing 3 45 (.71) 3.0 (1.9 4.8 (.56) 40 (1.2
Overall 2 2.6 (1.7) 31 (15 37 (10 29 (12 3.0 (13
score 3 43 (.114) 31 (15 4.8 (.82) 4.0 (1.3)

N>Z, p< .05, ° Not available due to missing data, ¢ Y >W (determined by one-way ANOVA,

Bonferroni post-hoc tests).
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TABLE7
Crew DAB Scores
Mean (SD)
Item Crew | AirlineV AirlineW AirlineX AirlineY AirlineZ Combined
size
Andyze 2 3.3 (1.8 30(16) 3021 34 (19 32 (17
in depth 3 45 (2.1 25 (1.9 5.8 (.96) 42 (2.1
Evduate 2 3.2(1.2 32(13) 30(19 26(13 29 (14
performance 3 45 (.71) 3.5 (.58) 5.5(.58) 45 (1.1)*
Focus on 2 3.0 (1.3 36 (18) 44(18) 37 (14 36 (15
CRM 3 55 (.71) 4.3 (1.5 6.3 (.96) 53 (2.2
Proactive 2 3.7 (2.2 30(16) 34(1.8 31 (18 33 (198
participation 3 40 (1.4) 4.3 (1.5 6.0 (.82 49 (1.4
Respond in
depth 2 2.5 (.83 30(16) 44 (11 36 (L7 34 (15
to questions 3 3.0 (0.0) 2.8 (.96) 5.3(1.3) 3.8 (1.5)°
Interact with 2 15 (1.2 24 (1.3) 28 (1.8) 22 (17 22 (15
each other 3 3.0 (0.0) 3.0 (23 4.8 (.96) 3.7 (1.7)
Overdl| 2 2.9 (.97) 31 (14 35(16) 31(12 3112
score 3 41 (.35 34 (1.0 5.5(.61) 44 (1.2)°

“Y>W, p< .01, "Y>W, p<.05. °Y>W, p < .05 (determined by one-way ANOV A, Bonferroni posi-

hoc tests).



